Cigarette smoke-induced irritation in the airways in relation to peptide-containing, capsaicin-sensitive sensory neurons.
Cigarette smoke-induced irritation of the nasal and tracheal mucosa induces both protective reflexes and vascular reactions (protein extravasation). The vapor phase of the smoke rather than the particulate phase containing nicotine seems to be mainly responsible for these reactions in the guinea pig and rat, and nicotine-free cigarettes also caused marked irritation. The vapor-phase components activate a specific type of sensory nerves, presumably belonging to the C-fibre group, which are sensitive to capsaicin. These nerves contain tachykinins and CGRP in their peripheral branches within the respiratory epithelium, around blood vessels, and in the bronchial smooth muscle layer. Tachykinins and CGRP are released from these sensory nerves upon acute chemical irritation by, for instance, capsaicin. Tachykinins are potent vasodilating agents and induce plasma-protein extravasation and bronchoconstriction, while CGRP mainly evokes vasodilatation. After pretreatment with high doses of capsaicin, tachykinins and CGRP are depleted from the sensory nerves which subsequently degenerate. The irritation in the nasal mucosa and the tracheal protein extravasation induced by cigarette smoke are absent in capsaicin-pretreated animals, while the mechanical sensitivity and efferent nerve function remain. Also the allergic reaction is reduced after capsaicin treatment, indicating that cigarette smoke and the mediators of the allergen response activate a common pathway.